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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
manufacturing method and a manufacturing device which improves 
machining precision for a semiconductor. 

SOLUTION: This manufacturing method forms a resist pattern on a 
wafer by performing photolithography for the wafer, on which 
surface an oxide film has been formed, forms a pattern on the 
oxide film by etching based upon the resist pattern and obtains a 
target line width which is a line width of the oxide film pattern. In 
this case photolithography is performed by setting beforehand the 
a line width of a resist size which should be drawn on the wafer, 
the line width of the resist pattern formed on the wafer is 
measured, the line width of a photoresist and a line width of the 
resist pattern are measured, an etching condition corresponding to 
the line width of the resist pattern is decided based upon the 
compared value and etching is made. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By performing a photolithography to the wafer with which the oxide film was formed in the front 
face In the semi-conductor manufacture approach of forming a resist pattern on a wafer, etching based on 
the resist pattern, forming a pattern in an oxide film, and obtaining the target line breadth which is the line 
breadth of the pattern of an oxide film Set up beforehand the line breadth of the photoresist dimension 
which should draw on a wafer, perform a photolithography, and the line breadth of the resist pattern formed 
on the wafer is measured. The semi-conductor manufacture approach characterized by etching by 
comparing the line breadth of a photoresist dimension with the line breadth of a resist pattern, and 
determining the conditions of etching corresponding to the line breadth of a resist pattern based on the 
compared value. 

[Claim 2] The semi-conductor manufacture approach according to claim 1 of choosing and determining the 
conditions of etching corresponding to the range in which the line breadth of a resist pattern is classified 
into two or more range, the conditions of etching are set up for every partition, and the line breadth of a 
resist pattern corresponds. 

[Claim 3] Etching is the semi-conductor manufacture approach according to claim 1 performed using 
fluorine system gas. 

[Claim 4] Etching is the semi-conductor manufacture approach according to claim 1 performed using 
deposition nature gas. 

[Claim 5] Two or more manufacturing installations for performing etching with a photolithography to an 
object, In the semiconductor fabrication machines and equipment which have the control unit which is 
connected to each manufacturing installation and is controlling the manufacturing installation, and the 
storage which is connected to the control unit and memorizes the information on an object Stores are 
semiconductor fabrication machines and equipment characterized by classifying the line breadth of a resist 
pattern into two or more range based on the resist pattern formed of the photolithography, and recording 
the conditions of etching corresponding to the range of each resist pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the semi-conductor manufacture approach 
and a manufacturing installation, the semi-conductor manufacture approach which raises the process 
tolerance of a semi-conductor especially, and a manufacturing installation. 
[0002] 

[Description of the Prior Art] Detailed-ization progresses and, as for the circuit pattern of a semiconductor 
device, is introduced every year in the process in which the source lithography of short wave Nagamitsu 
which enables the processing, the dry etching system in which highly precise processing is possible 
manufacture a semiconductor device. When, realizing the device engine performance currently called for on 
the other hand, since even dispersion produced in processing with those high performance equipments 
poses an electrical property top problem, highly precise processing near an equipment limitation is needed. 
[0003] In the signal-processing logic LSI to which improvement in the speed of processing speed 
progresses especially, the effect the gate line breadth of a transistor affects processing speed is large, and 
needs to manage severely in manufacture of a semiconductor device. However, the actual condition is that 
the precision for which a semiconductor device is asked as mentioned above has reached the limitation of 
the engine performance of a manufacturing installation. That is, also when each semiconductor device 
which should be processed is processed on the optimal, same conditions, dispersion in the dimension of 
each semiconductor device is generated. 

[0004] Conventionally, in the process in which a semiconductor device is manufactured, the dimensional 
control of the processed semiconductor device is performed as follows. First, before processing 
[ photolithography ] to a semiconductor device, the conditions of photolithographies, such as the exposure 
time of semiconductor fabrication machines and equipment and a focal location, are set up so that the 
optimal resist pattern may be obtained. At this time, the photoresist dimension (henceforth "PR 
dimension") which is the pattern of the ideal of the resist pattern which should be drawn on a wafer is also 
set up beforehand. And a photolithography is given to a wafer on the optimal conditions, and a resist 
pattern is formed on a wafer. 

[0005] Then, the line breadth of the resist pattern formed on the wafer is measured, and it is compared 
with PR dimension. Supposing PR dimension and the line breadth of a resist pattern have shifted, the 
conditions of a photolithography will be adjusted and a photolithography will be performed to the following 
wafer. When it is carried out whenever the activity of this fine tuning processes each semiconductor 
device, and processing the narrow device of especially the specification range, it is important for it to tune 
the conditions of a photolithography etc. finely. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since adjusting conditions serially whenever it 
processes a wafer reduces productivity remarkably, a certain amount of dispersion must be admitted. 
Moreover, in order to control this dispersion, the correlation of the processing conditions in a lithography 
process and the line breadth of a resist pattern is totaled statistically, and some which are introduced into 
the production line have the system fed back to the processing conditions of a lithography process. 
However, even if it uses such a semi-conductor manufacturing system, the problem that dispersion will 
arise is in the line breadth after resist development according to the resolution limit of the resist of the 
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photolithography equipment currently used, or the limitation of the focus at the time of pattern drawing. 
[0007] Although replacement of photolithography equipment will be an easiest and positive means if more 
highly efficient equipment exists at this time, problems, such as increase of mass-production cost and 
decline in a rate of operation, will arise. Moreover, in manufacture of LSI, the production device has evolved 
every day, the manufacturing installation introduced newly has also produced the situation where 
equipment must be updated in several months, and there is a problem in replacing equipment. And a semi- 
conductor manufacturing system which realizes improvement in process tolerance by the device of a 
processing flow, effective use of a process data, etc. is desired. 

[0008] Then, this invention cancels the above-mentioned technical problem, and it aims at offering the 
semi-conductor manufacture approach and manufacturing installation whose process tolerance of a semi- 
conductor improves. 
[0009] 

[Means for Solving the Problem] By performing a photolithography to the wafer with which the oxide film 
was formed in the front face, if the above-mentioned purpose is in this invention In the semi-conductor 
manufacture approach of forming a resist pattern on a wafer, etching based on the resist pattern, forming a 
pattern in an oxide film, and obtaining the target line breadth which is the line breadth of the pattern of an 
oxide film Set up beforehand the line breadth of the photoresist dimension which should draw on a wafer, 
perform a photolithography, and the line breadth of the resist pattern formed on the wafer is measured. It 
is attained by etching by comparing the line breadth of a photoresist dimension with the line breadth of a 
resist pattern, and determining the conditions of etching corresponding to the line breadth of a resist 
pattern based on the compared value. 

[0010] In this invention, the conditions of etching are determined based on the line breadth of a resist 
pattern, and etching is performed so that the line breadth of a resist pattern may become a photoresist 
dimension. Thereby, dispersion produced in the dimension of a semiconductor device can be controlled. 
[001 1] Two or more manufacturing installations for performing etching with a photolithography to an object, 
if the above-mentioned purpose is in this invention, In the semiconductor fabrication machines and 
equipment which have the control unit which is connected to each manufacturing installation and is 
controlling the manufacturing installation, and the storage which is connected to the control unit and 
memorizes the information on an object The line breadth of a resist pattern is classified into two or more 
range based on the resist pattern formed of the photolithography, and a store is attained by the 
semiconductor fabrication machines and equipment by which the conditions of etching corresponding to 
the range of each resist pattern are recorded. 

[0012] In this invention, the conditions of etching are determined based on the line breadth of a resist 
pattern, and etching is performed so that the line breadth of a resist pattern may become a photoresist 
dimension. Thereby, dispersion produced in the dimension of a semiconductor device can be controlled. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a 
detail based on an accompanying drawing. In addition, since the gestalt of the operation described below is 
the suitable example of this invention, desirable various limitation is attached technically, but especially the 
range of this invention is not restricted to these gestalten, as long as there is no publication of the purport 
which limits this invention in the following explanation. 

[0014] The system chart of the gestalt of desirable operation of the semiconductor fabrication machines 
and equipment of this invention is shown in drawing 1 , and semiconductor fabrication machines and 
equipment 10 are explained to it in detail with reference to drawing 1 . The semiconductor fabrication 
machines and equipment 10 of drawing 1 consist of database 13 grade which are the host computer 1 1 
which is a control unit, the production line 12 which consists of two or more manufacturing installations, 
and a store. It connects with the production line 1 2 and a host computer 1 1 directs initiation of processing 
with a production line 12, the contents of processing, etc. based on the information. Moreover, the 
information on the product processed from the production line 12 is sent to a host computer 11. 
[0015] A production line 12 is for manufacturing a semiconductor device, and equipments, such as 
photolithography equipment, a dry etching system, and a line breadth measuring device, are located in a 
line in accordance with the flow of the manufacture process of a semiconductor device. Moreover, the host 
computer 11 is connected with the database 13, and a database 13 records the information on the product 
sent from the production line 1 2, or has memorized the contents which a production line 1 2 should 
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process. A database 1 3 sends the data memorized to a host computer 1 1 based on the command of a host . 
computer 1 1 . 

[0016] The alder data mill 14 is formed between the host computer 1 1 and the production line 12. The 
alder data mill 14 inputs the information on the product which an operator processes to a host computer 
11, and initiation of manufacture processing and termination are directed. Moreover, the processing quality 
data based on the measuring device of a production line 12 is also inputted into the alder data mill 14, and 
a yes-no decision is displayed on it to qualjty specification. Furthermore, the values in performance of each 
manufacturing installation equipment of the production line 12 measured periodically are also inputted, and 
the propriety of an activity is shown. 

[0017] In the conceptual diagram of a semi-conductor manufacture process, and drawing 3 , the flow chart 
Fig. of semi-conductor manufacture is shown, and the manufacture approach of a semi-conductor is 
explained in detail with reference to drawing 2 and drawing 3 at drawing 2 at them. First, the oxide film for 
isolation for forming the island for carrying out bonding of the die of the center of a leadframe on a wafer is 
formed. Next, in order to prevent Well / junction leak, an ion implantation is made, and gate oxide is formed 
on it. 

[0018] next, the gate electrode layer of the processed film which consists for example, of polycide 
(Wpolycide) film etc. on this wafer — CVD (Chemical Vapor Deposition) — it is formed by law. In addition, 
the information on each wafer that these processes were added is serially sent to a host computer 1 1, and 
the data is stored in a database 12. 

[0019] Next, a photoresist is applied to a wafer, and a photolithography is performed so that PR dimension 
may be obtained (ST1). And the line breadth Xp of the resist pattern formed on the wafer is measured by 
length measurement SEM, and it is directly inputted into a host computer 1 1 through the alder data mill 14 
(ST2). 

[0020] A host computer 1 1 computes the standard resist etching time Tpt and the calculation resist 
etching time Tp for the line breadth Xp of the sent resist pattern using the following formulas (ST3). 
[Equation 1] 

Tpt=60x (0.39-0.34)/Rp ... (1) 
[Equation 2] 

Tt=60x (Xp-0.34)/Rp ... (2) 

[0021] The formula (1) is finding the standard etching time Tpt which is the theoretical value of the etching 
time at the time of being 0.39nm whose line breadth Xp of a resist pattern is PR dimensions, when setting 
line breadth (henceforth "target line breadth") of the pattern of the oxide film after etching to 0.34nm. Not 
setting the line breadth Xp of a resist pattern as 0.39um(s) which are direct target line breadth at a 
photolithography process is based on the following reasons. 

[0022] Originally, as for the line breadth of the resist pattern formed with lithography, it is desirable that it 
is the same line breadth as target line breadth, for example, 0.34um(s). However, it is very difficult to form 
the line breadth of 0.34um(s) in i line (exposure light source whose wavelength is 365mm) photolithography. 
That is, the resolution limit in an i line lithography technique is expressed with the following formulas like 
other optical lithography. 
[Equation 3] R=k-lambda/NA ... (3) 

Here, use light source wavelength and NA of the multiplier and lambda related to [ related to resolution 
limit line breadth in R ] a resist ingredient in k are use lens solid angles. 

[0023] In the case of i line light source, it is lambda= 365 (mm), and if the lens of high performance is used, 
it can be referred to as NA=0.63 and a resist ingredient, production dispersion, etc. will generally be taken 
into consideration, it will be set to k= 0.6 from a formula (3). Even if it becomes the resolution limit line 
breadth R= 0.347 of an i line lithography (mm) at this time and uses the lens of high performance, it is 
difficult to set line breadth to 0.34um(s). For this reason, in case the line breadth of a resist pattern is 
formed in 0.39um(s) which are the threshold value of photolithography equipment in a photolithography 
process and the etching process which is degree process is performed, he is trying to adjust that line 
breadth. 

[0024] From the line breadth Xp of the resist pattern actually formed on the wafer, in case the line breadth 
Xp of a resist pattern makes it 0.34um(s), a formula (2) finds the calculation etching time Tp which is 
required etching time, when etching. 

[0025] A host computer 1 1 compares the standard etching time Tpt with the calculation resist etching time 
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Tp. Thereby, PR dimension can be compared with the line breadth Xp of a resist pattern. And the 
conditions of etching of degree process are determined based on this compared result (ST4). 
[0026] The conversion table of the calculation resist etching time Tp and etching conditions is shown in 
drawing 4 , and PR dimension and the comparison approach of the line breadth Xp of a resist pattern are 
explained in detail, referring to drawing 4 . In drawing 4 , the calculation resist etching time Tp is classified 
into two or more fields, for example, eight range, based on the standard resist etching time Tpt. The resist 
etcher recipe corresponding to each field is prepared. The resist etcher recipe is set up so that the line 
breadth of a resist pattern can be extended, as the line breadth Xp of a resist pattern becomes large. 
[0027] It is set to the resist etcher recipe as shown in drawing 5 , for example, so that the conditions of 
etching, such as a quantity of gas flow, gas pressure, and microwave power, may become the minimum 
about dispersion in the line breadth Xp of a resist pattern. In order for this to bring close to PR dimension 
from the line breadth Xp of the resist pattern obtained by the photolithography, the conditions of etching 
will be set up corresponding to the line breadth Xp of a resist pattern. 

[0028] For example, when the line breadth Xp of a resist pattern is 0.39um(s), the calculation resist etching 
time Tp corresponds to the range of #*5 (sec) of the standard resist etching time Tpt by the formula (1) 
and the formula (2). Therefore, "D" of the resist etcher recipe of drawing 4 is chosen, and conditions like 
drawing 5 are sent to a resist etching system from a host computer 1 1. Then, etching processing is made 
based on the condition. 

[0029] And a wafer flows to the etching system of the production line 12 of drawing 1 , and etching is made 
on condition that etching chosen from resist etcher recipes (ST5). Thereby, etching to which the line 
breadth Xp of a resist pattern turns into target line breadth is performed. After etching processing is 
completed, the resist line breadth Xp is measured by length measurement SEM (ST6), and a numeric value 
is inputted into the direct host computer 1 1 through the alder data mill 14. Then, after processing the 
WPolycide gate on the bottom of the conditions of drawing 6 by the owner magnetic field microwave 
plasma etching system and measuring the line breadth of a resist pattern by length measurement SEM, a 
semiconductor device is sent out to degree process (ST7). 

[0030] Since dispersion in the line breadth Xp of the resist pattern formed in each wafer can be amended 
only by choosing a resist etcher recipe, whenever it processes a wafer, it is not necessary to adjust 
conditions, such as a photolithography, serially, and a semiconductor device can be manufactured 
efficiently. Moreover, since the line breadth Xp of a resist pattern is fed back and the line breadth of a 
resist mask is corrected by dry etching, a controllability can improve and the gap from PR dimension can 
be pressed down to min. For example, in a lithography process, dispersion in the line breadth of a resist 
pattern can be pressed down to 0.34um*#0.010um and the minimum after 0.39**0.025um and a resist 
etching process as compared with target line breadth as compared with PR dimension. Furthermore, 
although the limitations of the line breadth which controls by the i line lithography and is formed were 
0.39um(s), formation of the line breadth pattern of 0.34um(s) can realize them with a sufficient precision 
across a line breadth limitation. 

[0031] The gestalt of another operation of this invention is shown in another gestalt drawing 7 thru/or 
another drawing 12 of operation. The semi-conductor manufacture approach and manufacturing installation 
of a gestalt of each following operation are the almost same structure as the semi-conductor manufacture 
approach of the gestalt operation of drawing 1 , and a manufacturing installation. Therefore, about the 
component in the semi-conductor manufacture approach and manufacturing installation of a gestalt of the 
following operations, in being the same as the component in the semi-conductor manufacture approach and 
manufacturing installation of a gestalt of operation of drawing 1 , the same sign is described and it omits 
the explanation. 

[0032] The gestalt of another operation of this invention is shown in gestalt drawing 7 of the 2nd operation. 
In the gestalt of the 2nd operation, in case a different point from the gestalt of the 1 st operation performs 
resist etching, it is using a fluorine system radical (free radical). With reference to drawing 7 , the semi- 
conductor manufacture approach is explained in detail. 

[0033] First, the ion implantation for an isolation oxide film, and well / junction leak prevention and gate 
oxide are formed on a wafer. And the WPolycide film which is processed film is formed by the heat CVD 
method on this, and an oxide film deposits 70nm with an ordinary pressure CVD method on this, for 
example. And a resist pattern is formed at a photolithography process. 

[0034] At this time, the line breadth of the resist pattern formed in a semiconductor device performs a 
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photolithography so that it may be set to 0.40um(s). 0. It is because it is necessary to make it thicker than 
the gestalt of the 1st operation in order to use fluorine system gas for having been referred to as 40um 
and to perform resist dry etching, in case etching mentioned later is performed. 
[0035] Next, the line breadth of the pattern formed by the photolithography is measured by length 
measurement SEM, and the line breadth data Xp is sent to a host computer 1 1. A host computer 1 1 
computes standard resist etching time Tpt and the calculation resist etching time Tp based on the 
following formulas. Here, the etching rate Rp is for example, 60 nm/min - 70 nm/min. 
[Equation 4] 

Tpt=60x (0.40-0.34)/Rp ... (4) 
[Equation 5] 

Tt=60x (Xp-0.34)/Rp ... (5) 

[0036] A formula (4) is a formula which calculates the theoretical value of resist etching time required to 
set target line breadth to 0.34um(s) here, when a photolithography is performed so that the line breadth Xp 
of a resist pattern may be set to 0.40um(s). On the other hand, the formula (5) is computing the resist 
etching time which needs the line breadth Xp of an actual resist pattern since it becomes target line 
breadth. 

[0037] A host computer 1 1 compares the standard resist etching time Tpt and the calculation resist 
etching time Tp which were computed by the formula (4) and the formula (5), respectively. By comparing 
both resist etching time, dispersion in the line breadth Xp of a resist pattern is computed. In which range a 
host computer 1 1 has the calculation resist etching time Tp based on the comparison table of drawing 4 
judges, and it sends the resist etcher recipe corresponding to the classified field to an etching system. 
[0038] Here, when the line breadth Xp of a resist pattern is 0.40nm, a host computer 1 1 computes the 
standard resist etching time Tpt and the calculation resist etching time Tp. And as compared with drawing 
5 , the standard resist etching time Tpt is compared with the calculation resist etching time Tp for 

Consequently, "D" is chosen from resist etcher recipes and etching information is sent to a 
resist etching system. 

[0039] Etching is performed by the resist etching system based on the etching conditions of the selected 
resist etcher recipe. Here, a radical (free radical) transportation mold etching system is used as a resist 
etching system. This is because pattern dependence generated with lithography can be amended by using 
the radical of a fluorine system. The phenomenon of the following [ dependence / pattern ] in here is said. 
[0040] For example, when pattern drawing is performed by the lithography using the resist of a positive 
type, the line breadth of the pattern generally isolated will become thicker than the line breadth of a dense 
pattern. This is for the improvement in on the strength [ optical ] by diffracted-light interference not to 
occur by the isolated pattern, although it is obtained from reticle opening of the pattern with which the 
diffracted light adjoins and contrast becomes large by interference by the dense pattern. Therefore, if the 
line breadth of a dense pattern is set up and lithography is performed, the quantity of light of an isolated 
pattern will be insufficient, and line breadth will become thick. Conversely, when the resist of a negative 
mold is used, the line breadth of an isolated pattern will become thinner than a dense pattern. 
[0041] When a continuation pattern and an isolated pattern are formed here based on PR dimension with 
lithography, a continuation pattern is formed by 0.40um(s) and isolated Rhine presupposes that it was 
formed in 0.42um extent. As for a fluorine system radical, in an etching process, the dirty rate of an 
isolated pattern becomes higher than the dirty rate of a continuation pattern according to a micro loading 
effect after that. Therefore, for example, the line breadth of 0.34um(s) and a continuation pattern is formed 
in 0.35um(s), and the line breadth of the isolated pattern after etching termination can amend the 
difference of the line breadth both pattern. 

[0042] And an oxide-film layer is etched for example, with parallel monotonous narrow gap RIE (Reactive 
Ion Etching) equipment by using the formed resist pattern as a mask. Then, the line breadth Xp of a resist 
pattern is measured by the side length SEM, and it inputs into the alder data mill 14. And the WPolycide 
gate is processed with an owner magnetic field microwave plasma etching system. After this processing is 
completed, a resist pattern is measured by the side length SEM, and is sent to degree process after 
inputting into the alder data mill 14. 

[0043] By this, the value of the line breadth Xp of the resist pattern in a photolithography is fed back, it 
becomes processible [ the resist mask which amends the line breadth Xp of a resist pattern further ], and 
Gate processing with a more high precision can be performed. 
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[0044] The flow chart Fig. of semi-conductor manufacture is shown in gestalt drawing 8 of the 3rd 
operation, and the gestalt of the 3rd operation is explained to it in detail with reference to drawing 8 . First, 
the WPolycide film which is processed film is formed in the object with which the island oxide film for 
isolation and ion grouting of Well / junction leak prevention passed through the Gate oxidation process on 
the wafer with a heat CVD method. Besides 70nm of oxide films is made to deposit with an ordinary 
pressure CVD method, a photolithography is performed and a resist pattern is formed in the bottom of the 
conditions of drawing 9 (ST1 1). 

[0045] The line breadth of the pattern formed at the photolithography process is measured by length 
measurement SEM (ST12), and the line breadth is inputted into a host computer 1 1 and the alder data mill 
14. A host computer 11 and the alder data mill 14 compute the average Xp of the line breadth, and it 
judges whether Xp is 0.34 or more (ST13). 

[0046] When the line breadth Xp of a resist pattern is 0.34 or more, in a host computer 1 1 and the alder 
data mill 14, the standard resist etching time Tpt and the calculation resist etching time Tp are computed 
based on the following formulas from this data (ST14). 
[Equation 6] 

Tpt=60x (0.40-0.34)/Rp ... (6) 
[Equation 7] 

Tt=60x (Xp-0.34)/Rp ... (7) 

[0047] The standard resist etching time Tpt and the calculation resist etching time Tp which were 
computed are compared based on drawing 9 , and a host computer 1 1 searches within the limits of 
[ which ] the standard resist etching time Tpt of drawing 9 Tp is. And etching which is the following 
process is performed based on the resist etcher recipe of corresponding Tp range (ST15). 
[0048] A quantity of gas flow and gas pressure as shown in drawing 10 , microwave power, susceptor 
temperature, etching time, etc. are beforehand set to the resist etcher recipe. According to the value of 
the standard resist etching time Tp, one certain resist etcher recipe is chosen from two or more of these 
resist etcher recipes. 

[0049] Next, when the line breadth Xp of a resist pattern is less than 0.34, it is necessary to enlarge line 
breadth Xp of the resist pattern formed with lithography. At this time, the calculation resist etching time Td 
is computed based on the following formulas from this data with a host computer 1 1 and the alder data mill 
14 (ST17). 
[Equation 8] 

Tpt=60x (0.40-0.34)/Rp ... (8) 

[0050] A host computer 1 1 searches within the limits of [ which ] drawing 1 1 the calculation resist etching 
time Td is (ST18). And etching which is the following process is performed based on the resist etcher 
recipe of the corresponding calculation resist etching time Td range. A quantity of gas flow as shown in 
drawing 12 , gas pressure RF power, etching time, etc. are beforehand set up by the resist etcher recipe, 
and are chosen as it from two or more resist etcher recipes based on the standard resist etching time Td. 
for example, when the value of Xp is 0.31 nm, "epsilon" of a resist etcher recipe chooses by the formula (8) 
— having — — etching is performed on conditions [ like ] (ST19). 

[0051] then, CHF3 with high DEPOJISSHON nature and CH two F2 etc. — coating of the resist pattern 
which deposits a polymer by decomposing a gas and is formed with lithography is performed. It is corrected 
so that the width of face of the heights of resist pattern ** which is not separated may become small and 
may turn into line breadth of a predetermined resist pattern by this. And it can etch by the parallel 
monotonous etching system, and the resist pattern of the separated predetermined line breadth can be 
obtained. While being able to perform by this the line breadth correction which narrows the line breadth of 
a resist pattern in a lithography process, the correction which extends the line breadth of a resist pattern 
can be made. 

[0052] According to the gestalt of each above-mentioned implementation, compared with the resist mask 
formed only at a photolithography process, there are few gaps from line breadth dispersion and target line 
breadth, and high processing of a line breadth controllability can be realized, moreover, the processing 
conversion difference data of pattern processing equipments, such as a dry etching system, reading 
conversion — the precision of a processing completion dimension improves by subtracting and adding 
difference to mask width of face. And pattern dependence of a photolithography can be amended by using 
radicals, such as a fluorine system halogen, for dry etching. Furthermore, descent of line breadth narrower 
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than the resolution limit of lithography equipment becomes controllable. 
[0053] 

[Effect of the Invention] As explained above, according to this invention, the semi-conductor manufacture 
approach and manufacturing installation whose process tolerance of a semi-conductor improves can be 
offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The system chart showing the gestalt of desirable operation of the semiconductor fabrication 
machines and equipment of this invention. 

[Drawing 2] The conceptual diagram showing the gestalt of desirable operation of the semi-conductor 
manufacture approach of this invention. 

[Drawing 3] The flow chart Fig. showing the gestalt of desirable operation of the semi-conductor 
manufacture approach of this invention. 

[Drawing 4] The table showing the line breadth of a resist pattern, and correspondence of a resist etcher 
recipe. 

[Drawing 5] The table showing an example of the etching conditions of a resist etcher recipe: 
[Drawing 6] The table showing an example of the etching conditions of a resist etcher recipe. 
[Drawing 7] The desirable system chart of the semiconductor fabrication machines and equipment of this 
invention showing the gestalt of the 2nd operation. 

[Drawing 8] The desirable flow chart Fig. of the semi-conductor manufacture approach of this invention 
showing the gestalt of the 3rd operation. 

[Drawing 9] The table showing the line breadth of a resist pattern, and correspondence of a resist etcher 
recipe. 

[Drawing 10] The table showing an example of the etching conditions of a resist etcher recipe. 

[Drawing 1 1] The table showing the line breadth of a resist pattern, and correspondence of a resist etcher 

recipe. 

[Drawing 12] The table showing an example of the etching conditions of a resist etcher recipe. 
[Description of Notations] 

10 [ ... A database, 14 / ... An alder data mill, Xp / ... Line breadth of a resist pattern. ] ... Semiconductor 
fabrication machines and equipment, 11 ... A host computer (control device), 12 ... A production line, 13 
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